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(54) NON-VOLATILE MEMORY DEVICE AND METHOD FOR FABRICATING THE SAME 

(57) Abstract: 

PURPOSE: A non-volatile memory device and a method for fabricating 
the same are provided to minimize the influence of trap assisted 
tunneling by improving a structure of non-volatile memory device. 

CONSTITUTION: An'isolation layer(101) is formed on a predetermined 
region of a semiconductor substrated 00) in order to define the first 
active regions{103) of a cell array region(a) and the second active 
regions of a peripheral circuit region(b). A plurality of word lines(140) 
are arrayed on the first active regions(103) of the cell array region(a) 
and across an upper portion of the isolation layer(101). A stacked 
insulating layer is inserted between the v\/ord lines(140) and the first 
active regionsd 03). The stacked insulating layer is formed with a tunnel oxide layer(152), a charge storage layer(154), and a 
blocking insulating layer(156). A gate capping oxide layer(142) is inserted between the word lines(140) and the first sidewall 
spacer(146). The charge storage layer(154) and the blocking insulating layer(156) have projection portionsd 51 ). A dopant 
diffusion layer(150) is formed on the first active region(103) between the word lines(140). A gate electrode(240) is formed 
on the peripheral circuit region(b). A gate capping oxide layer(142) is inserted between the first sidewall spacer(146) and the 
gate electrode(240). A plurality of dopant diffusion layers(254) are formed on the second active region(203) of both sides of 
gate electrode(240). A dopant diffusion layers(254) includes the second and the third dopant diffusion layers(250.252). 
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£ 20^ £ 1521 Ill-Ill M mst mnu s sssi 3gi4 ^Aiosoi qi^e gget:?! *lt^ bseoic}. 

100: 715101: ibWSeiet 

103J03-: 3311 3€S^203,203': n2 933^ 
102,162: M\ §aefl04J64: HI2 135,^ 
106.166: SI3 ^3e{-108,168 : S{s§3S^. 
120: TflOlM £29040,183: $|EEI2I 
142.142': mm ?HS ^5,M46: :2iQ|0|Ai 

150,190: m m^mm*m^s\.\9]: mm^ 

154,154a: Sm73§#156.: MSDige,^ 

169: 7II0IM ESSH70: TiOm ESSf 

@ ^e^Tiissoii ^asioi aoiEfs i^smssij umss misB] ^ s n n^^'Sioii 

&t!' 201 □■. 

Um^'S DIISEI :j::XKnon-volatlle menory device)^ Sl¥ S^OI ?:f^0|£ QIOIEM ^ 

3ql^ 4s 21= diXHJici-. MSEi iW2i Il2S!s^7^ atnaoii cjef, wea ^ei a» oH-ia mi 

eg fflSI SOIS gS:7h Sia. SEHSI ^S?flO|M« Hlfl^^g Oiiea rtXKf loatlng gate 
type non-volatile memory device)^ ^STflOIMM MHa SSJ SOIM ^^=01 

D. OiaEf tfJIlM 3101 ^STJOiSM &2 SiOlE ShU2l §3S{(H| gsiS TaS^^ 4^ 

¥SMIS^ Hl?l^^« Diiaa iXKf loating trap type non-volatile memory de/lce)Oia. E lOllAI 

u&y 22f eol dmga Msa iXi-= s^sai 71521 ^ss^ofl iTjgae.'-dDOi hh*i 

aOI lf«SSH(i3)g etgtia. S«g^(13)M ^^7H2| 7||0|E 2^(30)01 7^g«sJ2 TflOl 
M 2^(30R 4.^71 &«S2|(13) AJOIM a«ra§S(24)0| THSiaa ^71 TIGIM S^(30)2| ^ 

^^ii3aiOIAI(36)M ittJtHIf. 

E 2 LHXi ^ 5^ E 121 i-i'i ©a ^SBS Sai2j,br?i^'s maa itxi-ei ^ssag ssspi ?ith 

SSBSEPOID. 

E 2e &5SI-a, S^E391 71521 4:§g^lH! i'HrgaSfd 1)S SSShOI SSS2?S(13m tJ-§SHl, ^ 
71 iW^as^ClDOl B^Ea^ 

6f7l,5j#Saef(i8)S m 
§a2J-(12)fe sA|.s!og gAj-a-sj-s AfgShOliifTll «S5hIl/^7| X112^^39t(14)S gufSjos ^ga 
§SF2f# AfSSKJl §St.H:i-. Et^/^7I «13^^39|(16)S S^Sj^S 'CVDd-tl2f£.S ^gtHIK 

E 31 g2Sh3, 4^71 TflOIM E22K2a) S' 1^71 5js§§9t(18)#-?raS.,iEl&y5K)l ^71 
iXfga2«ll)l-.-7|-£7qs^ ^4=7H2|;^iO|Mv2^.(,30)# §^t.H:K-^'9J;?iid|M 2^(30) S,^7I 
g ^ ( 1 3) i^OlM . W S{ #S Ei« i!:?^2^(22) r • 2,Sh^ 1^#(24) S .mSS § 3 5,^(26)0! 'g^g . 01 
2h§(HIAI, '^^71 E^y^l^5P^(22), ^7! MSUS9St(26), S 4^71 ?0'dr^iS^(3O)2J ^zfoil 2|t^ 

^^(damag§)m -BfOh g*JgE(det^ densit*)7K g7r£ra;:0IS>^€f£M,*'^7l B yi+Sfer (22) S 6.^71 
MSa gSS{;f26):7>§7KI ^SSI M^gEj^h ^^OtaOt^ j^M^ 
OIM 2^C3Cf) a..e^Ea ^leCfOj^SJEg^s ir^3JS(trap>iiLSsi^tM 

E 4g &i«ra; ^bi Eiad^(22)t^7i g'ssia^^(^%^<s^^^ s^(30)Sj 

SaAI3l7r ;*t«hOI, »7| B^E#7l^0^l Bi+£t.«SS-S!^SK)t »7l.a0lM 3^(30)21 «^ a ^i#S 

E 5e &sera, ^7i TiibiM 2^(30 s ^7t'3Hii§3ef(32)g oi#?a bhibas AFesfoi &71 

Ea 7iSf(H]- ^aSKfl g^e 'W<S+e(34)M SStHIF. 0I01AI, ^71 . 5{#a 

2*wss(24), gssia2t(26) s^^7| ?Heiast(32)2| ^i^M *e?iaffloi/j(36)f s^sia. 

E 4 S E SHI EAia \m SOI, •^71 g<:^a SSOj '?3Sa= SS^ ehESIl 715(10) a 
Hyi+5hSf(22) AK)i2J MSI SSKfl i^:taW7^ SftfaCF. 0! (18. S^i+S! iTiSWeOH 2|SH ^71 
i+aSK22)21 7^§7K17|■ <M^aaS U|^ej(bird-s beak) e^^OO 21SK)1 ^7r Eiyi}a-af(22)2| 7j^7ja 

2j ^w>\^TA^7m aa. ois asra, i^s^ §st^E7^7a*ra^ sjae ^atHif. Et.^ ^si© 

S ^WS ElBi+a9K22) 7hSXra2| MagE7h S7|§ra Eiai^a9J(22)£l 7f5raM gt^ MilES 
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^€S€(trap assisted leakage current)?!^ 4^71 U1^^(bird's beak)t^^ SitiOi m Oiai 

oiogAi Ei^>^tF5,'si En7i m^imi msi ±7i m&o] ss^iUTi^ sm^oi ^m^o. oiEtt^ 
EiairaHK22)2i no\E. {<^Q\ mo\m 4=m cm siaaa. hew. mss as^h 




4^71 ?floie bhsai i^iSHHi ^sa iXFSBiet AH3I2J &«g^# i\E.7\EZi. ^ti mm 
4^:?! TfloiM a 4^:71 &S2^m Aroion jhaieiii, ssrassej :?f&?jei= gsaoi 

21SB MatW Sr^H 4'-7| 7110IM Sh^Ofl S^SBAI HH«SQ. 4'^:'l TflOlM ^71 SSWS* 

s=£j ^ a «ii ^^iaaioiAi2i ^m cm "sm sstKiK oioii ashoj. e asw§#2i 
=^ a ^iJi an =^^ioiaim ai2 ^^i^iBioiaim □ ^-^^ ^s. aa. ^^xn^m s^si ^ 
fe^2^ 4^?i ^^:i:iffloiAi Awioii 5fl0|E 3HS§a5|oi nuu 2{a. 

B ^^011 um^'s DiiaEi aoiaoi a ?atis ^uim. m oiaioi s^si 

tmf^ 3ffl2 m^7^±.L\7\ HHxISD. 4^?l SM ^^ifflOIAIc «il SlSAIiEi S ^71 SI2 m.^Ti±i 
E1SJ 71I0IE 2=21 «»0|| SfZf 4= aa. «ll S TilOlM 3^21 ^^2J 2rzf2| ^ 

DIE B^ssfl sas^ 4Hifl *^als sj^a an ggsf. ;gi2 §as[ s nz i3st# st^s^= si 
sg3°t# sjsggsHJi asa a-£a:7is ^ assess ^^^thsj 

TBoim a^s sstra. oicdai. sjssgstg iiEiasKM tboim 2^ s ^71 msg^ af 

ya 7311 issHHi ^-jy amTas^g ^71 iiEiaii »i2 ssefos tessm, 4^?i Msaia 

^ss^Ei M^i! mm^m ^ms^m f, 

=?fSm^S., iXFME|S[g #4^S{oi EgHjy ^tXI-MEl ^[^(conventional -trench isolation 

technology® AhgsKDl ^&%' ^ 2iD. 01 2^, 4'-:'l iXfME|e|0| ^SS! BIESB 

:7iS2i 29(Hi ^gsm, ^:7i 5{s§s9|=4khi no\m. essj-s sstio. oioiAi, 4'^:'i thoim sset 
g neEiysiot ^-i^i ssg^m ?y^7i^^ nam a^mss^ * sad. £e am gfaas;.^^! ±» 

gE)5|^ JiJimm MgH^ :^X^gBI ?J9(self aligned trench- IsolaticHi technolosy)M MStK3\ 

^ Sim-. 01 3^. ^171 i:7J«E|5f,AF0|2l. SSgS! ^iSgSSf a 8^- TIOIS £SH|OI M^S. 

SSEIS, ^71 4:WSaeH)| «Sa etEftl 702|: SaOJ ^¥ TIOIM ESe^g^s^ 

mm East a 4^71 TioiMiEsetg uEiy^ioi 4^7i s« s^m ^fST^M^ tuqim-s 

^i^aioiAiM ^strD. PioiAi.^^^i aiir^^^aioiAi a.-4^:7i TiibiE 
5jOiE '^7\ «i3 ^gsj-'a #7! «i2 .§3.Hf.E.^z{to; ::i;§a. :.^:7i 71I01M 2^21; ^^«sj^ei s 
m& Mssiasf a SohTg-gsou^saD. £e dm &Si£s.."-4^7i Jait ^^iiiHoi/ys a 
Oil, 4'-7i TiioiM g^2jigf=He Sigi!.«^7r.:fli3. gas^g^Kils'^'- 4^ o\^^, mm.^m 
s ^^i^oiM 3^2i.^^as^^gs ^^m-^mmim »ii ^'^^ioiAis 4^71 Tuomvs. 

«^iiBioiAiM ^2j^^4]aioiAif aiS'a. . ; ^ ; ^; 

oioh & ©g2i dh^s!t.K ^ilojk ■^^^ ggshE^ tHir. nau, B|igv 

S 017IAI ^SE|0|73= i^AIOIIOii §^SETO S^j2' «EHS: ^^E ?lZ}. 2.m&. (A7\m±7l\ 

El^ ^AlOagS THATSiHgOl STaShil SSSIIl! 4^ SlE^rHEIil SaXKHlTfl S ggSJ AF^0>sS 

31 siri 4i aE§vsep|:$isH sissioi^&isoinf-r EsgiHi; aotAi/#^ g^s£i ^ra= gSt^M 
9i8K)i 2^§El0l^ 2I0ID. a*^, #oi c^e § s= :7i5r -wm stem aSEioiTa^ 3^Ma 

DE # E= :7IS 4^(Hi^a 4= SITIU E= 3^ AWIM Si32J gOI 7HXHil 4=5. SID. S 

«iAi aaoii gsiAi ggtj ssasf g gf^f ^sfl4Mg ueh^d. , . ^. ,,: 

E 6^ B Mi '^i m ^Mmm um umirs oiiEBi ^xhs mstm 9it* sseoid. esoii 

Ai aS SAIS 1 OIBIIOI gsiS UEiLHIl; bS SAIS get 

g ueyiD. 

E 7€ E 621 11 -II -1 [[^Sf ^MB B irg2J »|1 ^AIOUOII OtE tll$:|€.'S DIISBI ^^^M ^gSP| 9\ 
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E 6 SI £ m S-ZEuF^, ^^£^il7le(100)^^ 4iSS^(Hl 51(101)01 HHxI^iQ. 

^73-gH|°^(101)^ ^ 01 ami S«(a) LHOil ^^^^H^ XiH a-SS^e(103)§ tl-Stl-Q. it]-, ^^71 
:4:7:hSEt^'-(101)^ S^(b) LHCHI ;^-il2 ^^S^(203)M S-gSJ-Q. ^ CHHIOI S^(ft) 

LHOil M\ S-S§^e(103) S! ^»&£|5^(101)£J ^4^?H21 

?-|EEF°iM(140), ?JE£FeigO| HHxISQ. 4^3?! ?4HEfO!M(140) S 4^:?l «I1 

^^S^S(103) /lOIOil^ ^#§321-01 TllWiaa Sj^g Ei^>l^S^5^(l52), 

3§h7aS'S(154)^ ^Eieit|-5ve! 2101 HHi^^uHIK it.*-, MSU^S^^-dBB)^ CVDiTtF 
^^£1 2101 dH^^luFQ. 4^:71 MSH^3^(156) S Sof7a§S(154) fe^^l $|HEFe!(140)jlf S 

gaoi «ii &^g^(io3) o^LlE^ ^TjgEieKioDsi ^^m ?s7aea. 

$|EEfe!( 140)21 ;i3n ^«>ilOIA|0il £J§fl SslSD. 

OlOfl atiD\/^y\ ?4HEf°](140) S Sll ^^^Si]0IAI(146) MOIOil mm ?HS iMF^^(142)0I 31 
Mm ^ 2iQ. ^OiS S^W§S(154)S 4^:71 $|EE^2!(140)Ma □ as 5t^^a. OlOil [oa, 

s-:?! s§F7as-#(i54) s! s-:?] MsgggetciBB)^ fe*-:?! ?jE£i-ei(i40)2i ^^^s^ei mm^ 
mm^os\m ^^^o. casi-Ai, ^ieefscho) s ^^^i an ^«s^(io3)g Mum 
SE^ 4r7is2roi! 2it^ nsflPh 3:?nxiEhE, 4^:?i-#^^(i5i)oii s^a^ ^^fq. ^sf^^s, 
mm^os])s\ s m^M zfzi- Msa gssfdss) a Ei^>^tPt(i52)M h 
3^ irsasi^h STa^ =s3b qboim o^i mm ?HflAiH ^ a 

7311 ^^^nilO|AI(146)^ ?JEEl-e!(140)2J §^ OhUSI- #^^(151 )£J 4^^M 

CK □ uoi-:?hAi, 4^:71 ail ^^^ioiAi(i46)Hj Msg^32|(i56)ei ^« s mYJ^ 

Xi|2 ^^>iH101A|(146)Qil Sin S^^l 4^ SICK ^71 ?4EEFe!M(f40) AFO|£J 4^71 TJll S 

ss^ (103)011 ail g^M 2.^ir*( 150)01 ^ssq. mEW. -^EEhSJCMO) si aii 
&ss^(io3)oi mnm^ xisoii a M?Hxi>iEi, ^ m M?H73^E^7^ sssa. oi^iai, ^ji 

?JEE|-ej( 140)21 Sh^OD £ai§h^ Ei^ils|.ai.(^52)« cjjjg jf^Q. qaI g^BAI, S":?! 

?jEEi-ei( 140)2) 5<oiE i^F&xei eh^oii bn^^wi :'ie!ti-^ ^ihs Eiy>^£i-s^s ^utm s^p-. lu-sf 
Ai. m oiaioi g^(a) lhm hhis ^^7^s\ an ^2Hxi:iEiMs ast^ s^sap 
tfs, ^^as g^(b)(w^ ai2 &ss^(203)2i A^«g ^exims mm s^(240)oi ms 

Sa. 7II0|E S=(240) a ai2 S«S^(203) MOm TIIOIM SSeK202)7ilOIM §35^(202) 

171 mm 2^(240)21 k^B ail ^^^hioiai(146)(hi 21511 s^sa. oidii Enmot, 4^:71 an m 
^ ^ffli 01 A!( 146)21 am^s 4^:?! ai2 :iiiioiAi(Hi 2i?^e ^E 2ia. 6^:71 an 
>riaioiAi(i46) a 4^:71 71101 E s^(240) AhoiDii^ mm ?hs >i»-ti-^»-(i42)oi 7mm ^ siQ. e 

^171 TilOlM 3^(240)21 ^ S21 4'-:'l ai2 (203)0il^ 0I^^i2| g^M ^»->^S(254)gO| 

^^SD, oig^^2i m^m ntim^zb^)^ ai2 ^••ii-#(250)a ais m^m s^A^#(252)M 
a ai3 g^M std-se(25o, 252)s ztzf^feSE sss a nfeE s^s ntimm tt^tm. 

E 8 LHXI E lis E 621 11-11 '§ im ^ »S2| 91 ilAIOlDfl ttFE Umi^S oiSEl 4i7Ch2J 

E 81 s^zEtra, 373 stEai :?iB(ioo)2i m oiaioi g^(a) a ^^as g.^(b)ffli 2\2i an 
a^ss^dos) a ai2^ss^(203)s ttmty^ ±7:mE\^im)m sstMiK •fe'-:7i-:^xi-M:Eisf(ioi)oi 

a^E^Il 71E-(100)2J g OIEDOI S^(a)CH| ^#§35^(108) a 7flO|M E35»-(l20)e>:RhaS §S 
uffi, ?St|S g^(b)Oil 7110L 
e|(108)r ~" ~ ' 

mcy. ^ 

^sngs^'-a ±?\B'^&M^y\ m[D\ 15 a lhxi 35A21 ^s ^mis 2101 diif^itici-. g 

WS21 4'A|(ftlWIA|-, 6»-7l ai2 §35t(104)S 40 LH^ 100A2J =3]||g SSt|-^"210l dF^'-Sl^n; m 
^3e,'-(106)S 40 LHXI 120A2J ^]}im ^^Ufef310| dUr^itHIK mm E2e|(l2ajS #E1^S| 
E^ gEIAIOIE^I^S ^g^- SiQ. eE|A|-0£^'-= #E|^a5 a Dil^'^ElAMH^^M n 

E 9M ^7r 7jbrM'"^a°i(i20)M'^^^^ ^:7i a fflaioig^(a)(flI^^^:-^^ an 

^ss^(io3)Me' y[^^^ M^7i\si^ ^i^Emomm^^^^mih ^stis s^(b){HiAi sioie 

ai2 ^g3?^(2Q3) ^Oil TilOIS .2^^(240)^^:^ 01 UHv 4»'7lA^EEF3(140)m.!&Ol^^ 

^^7\ ai3 §3^^(106)S 6^51 7ilOIM;ES5^(i205rs>:*!^»^F^ §3- 2Hy2^E[7IU> MEhZSD©ll",»:2)«i 
# BTSCK OISK3oha/:6^:?l^^4'e.Efy(140m Oil73-^5^ g35fOi|:§tv^?|(i{efectt^^^ 

2i£K H W'J^. ^7\ m^^^\m mWm^mi^ SSI Eiyi!(trap to trap tunnel r:rig)0|,g^D| 
^ 4^ 2iCK ^ 01^ SgtHIAI ^gi S^fTElg-^ 7a&£! 71I0IS S^:2S»7aLI?F :i:XF 

21 g^wi dur^j^ra s*^ s*m # 4= siQ. oiEitH smm nmti7\ ^\o[o\ 6^71 ^^sf3(140) a 
Tiiois s^(249)prsss-e^Eai 7\^m gihasse ^Btm fe^7i .ai3 §35«joE)a 

3CH1 Tilois ?Hii iha^K 142)01 sssa; , 

E i(^ ^EEh3(i4a)m afoi2j an s«s^(io3)oii g^me ^a^KS an 

#(i50)e ssem, mm 2^(240) g^2i ai2 s«s^(203)(hi m^mm ^amoi ai2 m^m 
s^>^#(250)M s««io. an M^M2rir#(i50) a ai2 g^esrih#(250)s saim «gs 
4^E 2ia. ^71 an g^m sri^gdso) a ai2 g^m 2rir#(250)s Tiiois 
i^n^iuzm SDO s«w4^E SQ. 0I0IA1, an a ai2 g^Ms.»-i^#(i5o:^)oi «s 

S gSI-s 23011 ^ifflOIAI S3SK144)M 5S6^F7|| SStfD. 'fe^^l ^^itOOlAI §32«144)S fe'EISS 
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E \\m gTiSra, i^mO\M §32}-(l44)S Om^ iA^\0\ SI1 S 7II0IM 23^(140,240)21 
=»(HI mi ^^i^ii||0|A|(146)g «gttD. fe"-:?! rfiHlOIAI §32t(144)M iishe^^S ^SS^g 3?, 
4^71 Oia^S A'2[s S^= 4^71 J3I3 135^(106)01 tMJil ^z^ra ^2 lSS^(104)g kgAlgJ 
CK Oia- g-BI ^71 >;iiiiOIAI gSe|(i44)M MEiE^M^2.^ 2^, S":?! »11 

*^i:ijaiOIAI(146)g SStf ^i-:?! $|£Ey-°!(140) a 4*^71 ?;ill ^^:^iaiOIAI(146)S i!2)t]Fi:3S M 

4^71 ja3 isef(io6)# i^zmci". ?ii^oiiai, 7311 ^^aoi/M(i46) g tiiois 

S^(140)S ^2^0F^3S Mmtm ^0\S. BI2 13e^(i08)M ^ZfthD. ^2[5{£S, 4^:7| ?4EEh 
21(140) S! fe"-:?! SOI S-SS^(103) ATOIOfl SjOlE 39)2 ggej- iil|@(154) S SI3 ISSf a||@(156)0l « 
«ail, 4^71 «I2 13S| IH@(154) S Tins ISJef ]ilie(156)°| I^hSXfEJ^ S&£|D1 

gg^(,5,j» ;ig|2 gge^ inii!(154)^ SeWSSOfl ti 

S 4^71 7312 lasf nBi!(154) A^OIOil JHSBS SOS ^S^f nBi!(156)s §g 

m\ m^^mo\M(uB)m ^^tt m. ^etis s^(b)oiiAi ?joim s^(240)°i 

ItSl! »I2 S«S9?(203) LHOil M^Ms ^SShO) :^II3 g^s Sfir#(252)# 3 12^. ^:>\ 

nom s^(»o) »i2 &ss^ (203)00 oiss^s s^^#(254X)i ssiia »i3 m^E s^ 
d^#(252)s ^71 m ih@(154)s s s.^ mat tiS^*- 4^ SIQ. 

2feSlS S^(b)(HI a2 4*fl^aO|A|(E 72J ,148)M □ 4 SiD. ^71 M2 ^t^^HOIAKS 72| 

148)^ ^71 OlEflOl 3S1(a)0|A| ^71 X0V^e):6BO|Ad(t46), ^71 93 SQS^ ll@(156) S ^71 

92 sa5f 10^(154)21 gH. ^71 ^l^^gs S^(b)O0A1 1^71 91 4^^9101 AI(146)S S^Q. 
4^71 92 ^^^HBOIAKE 721 148)M □ tJSt."- 3?, 4^71 93 S,'-i+#(252)S ^71 92 
iaiOIAi(148)M §«tJ ^ ^71 71I0IM 2^(240) ?f^011 igSi 92 Ij-^g^ (203)011 4 SID. S. 

t.^ ^71 91. 92 s^m ^amosa, zsam ^7i 91 ^^^iioiAi(i46)g t^stf ^ sss^oi. ^71 

93 S^S ^^^#(252)9 4'7| 92 ««i|:2:10IAI(148)g €St.l- $01! 4^ SIQ. 

gafsj^s, 4^71 ^s^7a§#( 158)21 ^^ mm s^(i40)2) ^ a ^71 ^^^iEfloiAi(i46)2i m 
m a^ittm ^ntiu. ^, b m^^i bi?ig^s onaa i7i= sEH7ig2f irsi 4^7i aoras#(i58)2i 
7h§xei7F ssaol 4'^7i 71101M 3^(140)21 m^2s. #g^(i5i)# 712i:k mstM. ^ 

71 #g^(151) ^, Sf^21 ggSfOll l*J^?f(defect site)7f ^'■a©H3aE 7ls01l 21®^ bl?|gS 
H|SHi(blrd s beak) S!^| S^^T 4 a= Eiad+asKi52)2| 7J§Xra ^SE ^71 JflOjM 3^(140) 

£M¥Ei §s£i7i olsol B m^s\ timm^ ousbi ±7:^^ sEH7iaoii mm miB ^^((fata 

retention) m^0\ ?4dlD. 

£ 12 LH:^ E 14^ B BrS2| 92 ^AIDIIOll mE UlflirS DOSE] ^;^S1 92&eS fiSSt7| 9lt^ s 
SEraEsOID. 

E 1^ g^ol-S, E 8011A1 ^S*h b^S^^ g-01 THOIE Eae{-(£ 82| 120)m ^SSFr-BTHHra^ 4^s*h 
91 4'AI01I2h g^SO. 01 01 Al. 4^71 ?1I0IS ESSKE 821 120) S! 4^71 93 §a.e|(E 821 106)g n 
aiS IHEiysra, 4-71 aOiaiOl S^(a)OitAi ^7! 92 §35^(104) 4KHI $|EE}£!(140) a 93 gSSj- 
SllS(156a)S SSSm. ^71 ^^tlS S^(b)D1IA| TJOIM S^(240)m ^StHIf. ^71 93 ggsi" 
Il@(156a)s MgUigeHHI tt^^^iU. OIW atm. &7| 715011 gihSlSSS ^IgSlOl »7| 

91 S 7I10IM 2^(140, 240)21 =^ a 4^^301] ?I10|M ?HS ^:^S^e«14^•)g □ =^«'S^ 4^ SiD. 

E 13# ^iSra, ^71 .^OiaiDI S^(a)011AI ^71 $IE&3(140)1 AH]|°1 9i &ig^(103) LH01I M 

&mm ^asn)i 91 ,sssri^#(i50)#«ssn2, ^71 ^ans s^(b)oiiAi ^71 -a ois 21^(240) ?f> 
^00 irga 92 s«iS^(203) LHOfl g^em ?asioi 92 g^g»i+#(250)# mmtici. omM. & 

71 91> 7«0|M 3^(^40,250)01 SSS BhESl 7ie(100)S| aSOl :iiaiOIAl §S9f(144)S SS&SOT 
eStHIf.. ^71, lifflUJiAl g3eftl44)s. ^ElSiaSf S.b i*S^2iS. S^^f 4= S^v ; ; 

E 141 mZEtm, ^r^yaiOIAl lSef(144)# 01g^« i=!^^5^01. S-71 91 S TllOfii a^(140, 240)2J 
^^011 91.-^^ri:iaiqiAI(l46)e ^Sm. ^";?! liilOIAI lS9t(144)s ^EI5§sHr:£S «S&hag 
3^, 4^71- ;610l>y:^SSi-<i44)#r;t)l§f;S 4'-71 :92;.§S5^(104)tf%^l:c^^^5K)1 4t7|; 

91 ^^:i]B10IAl(146)M-S«tflh ^AI0ll^MEei°l(r40)21 ^^aS^EI gga rMS^(151)g 7f 

0121-^ gEL §7l-iIlDrAI>§iHK^44^i iNflpvog ^'^fag 3°. 4"-7| ;i:lji||>d §2!SK144")g 
0\^& i^ZISKDI, ^^51 §|Ea:3(140)2J ^^01|; 91 #^;i:jtflD|A|(146)B SStHIf. QlOI/4. 4'-71 91 m 
^i!:iai0|A1(146> 2 4^5ir>pO|M.-S^(^M0)g«M2«3hii^S Ah^KM; ^71 92 gm(n)4)M^4|^^S^0l" 

4^71 mm a^(i40)2i 4^£s^Ei -;s#a:gs^(i5i)# 7w= 92 iaen!S(!54)g s«t.n:>.,; 

^7! 92 gSSf nHe(154)S SSISlhaOil tHSt-HIF. &7I 91 ^^:d:HIOIAI(14$5fS ^71; 
^aSIS a^(b)011A| ;^7| 71I0IM 3^(240)2] 1P^2J 92 SSS^(203) LHOll gfegg ^SSKfl 93 
g^s sri+#(ffi2)a««tH:>/ 3 g]U.. ^7i.?1101M S^(240) Sf^2| 92 SaS,^f2lJ3)M OlS g^;' 
m Sfi+#(254)0I SSBD. 4^71 93 g^B Sfe+g(252)^ 4r7l 92 SSet ]II©tJ»)s SSS>7rs • 

6^7| 92 §ae^ iii@(i54)g $, ^71 a oiaibi sei(i) a;;&7i ^fflaiis^(b)JM 92 

:il8IOIAI(E 7S| 148)g D ««^^ ^^E 2iQ. ^71 92 ^*^>slOIAI(E 72| 148)^ #71 ^ OiaOl S 
^(tt)OllAl #71 91 ^^>s]ai0|Al(146) g #71 93 ggsf IIIl@(156a) 2 #71 92 §aaMIgg(154)2| 
SS- #71 ?eS|S S^(b)01|A| #71 91 ^^i!sll0|A|(148)M 01 2^, #71 93 g^ 

e ^i+#(252)S #71 92 ^^>:ra0|A|(E 72| 148)& *!#t^ k #71 71I0IM 2^(240) ?f^21 92 S 
#3^(203)00 4" SIQ. Et^. #7! 91, 92 g^g .^^#(150, 250}g #71 91 
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721 148)g omw <i 2iQ. 

£AIS tim ^01 S ^-^ej Jiil2 ^AlOflOfl C&S Hm^*^g ffllSEI iP^SJ 4^#t^ It ^A|(>ll2f 71 

21 ^AH&O. ail ^AI01I^^ 4^71 Jaia §32,^ IBEidBSajS ?4Ee^e!(140)(HI W71 

giEioi D. ^o\ ^71 ?JHE^e•(I40)2| gxls^^ 2101a. [KhAi. ifef^i ^^i]aioiAi(i46)^ 
^71 mm 2^(140)21 a ^71 m ]ni@(i56a)2i m^m sn- ^r^i ms^(151)2i 

E 1^ S ^'S2J 7313 S ai4 ^AIMM UI?I^^S IHI2EI ±jym ^SSCT 9lt^ ESOfl 
Ai ir^Vs: 5Aia ^ OiaiOl S^l UERHH, &3E¥h: bS 5Aia ?^t|S 

E 18^ E 1521 lll-lir# mSi mMB B §i'S21 M3 UMUW mm tiimm^ OflEBl ±7im SSoPI 

E tsa E 16S ^^Ej^7ie(100)21 ^SS5!0| :ir7}M£|5,'(10r)0| UH^SQ. 4'7I ±7iSSl 

e|(101)S ^71 OlEliOl S^(a) LHOl ^^3H2J jgil &«seiM(i03 )# seStHIf. E«.N ^71 iWS 
EISKIODS ^71 ^aSIS S^(b) LHOfl H12 SSS^(203-)g «^§t^D. 4^71 m OiaOl S^(a) LHIW 
4^71 3911 &«S^s(103') a ^7! iXFgEI 2^(101 •-)2J y^TJE.^ ^^^2J $|Eae<S(183)OI 

HH^ilD. ^71 ?JEEhe!M(183) a ^71 7311 &«S^s(103-) A10|Ofl= Sj^gSSfOI nU^O. ^71 
S!s§^e^s T^^siS. Eiyih5fe{-(162). 2B^7a&#(194) S MS?l§3ei<196)»S ^SSD. ^ 

71 Bi^>+ae^(i62)g aor bhgsism. 4^71 ss^7a§s(194)s ^Eieitte^oi 3101 d^&^ 

o\a. Et!-> 4^71 gsg§gei^(i96)s cvDi+tfsta 2101 hf&^sish:k 4^71 gesgseKigs) a 4-7i 

2m^S-S(194) ^Al ^71 $IE£FOj (183)21^ SSEIOl ^71 »I1 a-SS^(103') &Si 0\UEi ^71 ^71^ 
S|S«10r)2| 7^eXISl:^. ^7| $IEEFe!(183)2J ^aiS 391 ^<^iyiDO|Al(188)0| 21911 SSISQ. 

olos ama. ^71 *iEEhe!(i83) a 4^7i sii ^^^HoiAKiee) Afoioii m\m m iim^(\B2)o\ :jh 

Xlg 4^ 2iD. 4^71 SSW§#(194) S ^71 gSU§ae^(i96)S ^71 ^lEEfeKIBSJfia Q 

SrSQ. OlOO 4^7I SSraSS(194) a ^7| MSS§ae|(196)S ^71 $|EEje!(lB3)21 m^2.s. 

itB mm^ mm^^mm ?.^^a. imM, ^71 *iEEfe!(i83) a ^71 3911 &«g^(io3 )M AroiM 

iSng 3S- E^ ^Tl^^m 21t^ I12?a7t e!7H!X|EhE, S-71 Mg^(191)0D 2)7^= Sfll^ e^S^ 

Q. gai^jos. 4^71- #g¥(t9i)2j 4^^ a §^¥o^l zfz.^ 9ixi§fe msu §35^196) a 

Ei@^e^(162)€ gShOI ^SS^7^ @79o| :&£M S-^nm E^ CilOlM ^73 

MS TH^^AIS ^ S^Q. 

4'-7l S11 ^^ii:H0IAIC146)^ 4'-7r ?^EE^SJ( 183)21 OFUEf 4'-7l §^¥(191)21 4^¥1 

Q. □ U0h71Al. ^71 All *^:i;ai0IAI(146)21 21^^, 4^7! MSll§Se|(i96)21 a 4^71 25f73 
S#21 m>^^ MZ i!ilHi 01 Al (146)00 2|*H gSll 4= fid. ^71 $|EEHlM(183) M0|21 ^71 331 S 
«S^(103 )01I 3911 g^s ^<y-#(190)0| UmM. ?4EEFe!(183) a 4^71 3911 

l^«S^(103•m| iaWl= Xiaon g eg7j>.El. ^ 3911 MS!73^!bE^7^«S^a. 017IA1. ^71 $IEEf 

£.1(183)21 sjisi^ E^ai^s^e^(l62)s astf^wM qai bssai. ^71 «EEfe!(i83) 

21 sioiE 7^S7JE1 Sfi^M WSejOll 7I2!S^^ ^WS aSi+SlsfrS SMSt^q SfeD. [QEfAI, ^71 ^ 
012001 32! (a) LHOO ^4=7H21 3911 MfflXliEiMS E^ 3iltf S^SS© ?;r=a 

tim. ^71 ^SSIS S^(b)(Hl^ ^71 Jifi2 »SS^(203)21 4'"^^ 7h£3qs^ 7)|0|E 2^(283)01 UHxl 
SD. 4*^71 71101 E g=(283) a 4^71 SI2 #SS^(2D3) AWlOO THOig ga5f(2D2)0| JHTiHSD, ^"71 
71I0IM 2^(283)21 4^:7| jji ^^^BjOIAl (186)011 21$e iJSISa.iOlOli QSKM, 4'^7| Jill §^ 

iilOIAI (186)21., £|^«s Jai2 iiiiOIAlOll 21SE gS^lg i>E, SD. ^71 «ll 

i5:IH101A1(186) a 4h7| TOOIM 2^(283) A^OI0^|^ 4^71 71I0IM 5HS <iHl5|-(l'62)0l, THJIBI 4 '2iD. E 
4*^71 70O|M-2.^(283)21 .?f S21 ,4'-71 S12 ^^S?? (2O3')01l= 01Sqi^21, ^^^#(294)M01 
^SSa. 4''7I .0|g^521 g^s »tfS(294)2 «I2 g^s sr<ii-S(290)a WIS g^s S^^i^S(292)M 
StmCl. ^ai^^S, 4^71 g^m S!-d-#(294)^ ^pp^Sl i2:l:/Eaie! S^Oll SllifSHl. 4^7I 7i02 
a 3913 g^M Stir#e(290- 292)^ Z^zt TSSE g^s a HSffi^g^s ^^i.^#0^| tOSt-KlK 

^sth Sll ;^AID112^ DESS .4^7LihWME15f(10V')S 7tF71S.lM?!!%:;7ta( aligned 
shallow traich tKJinblosy)m^Ateolft-gSoh^ 3i0m. OlDll [tfEK-^7J5?|MEl£!:(183)&-^71 3g|1;vm 
«S^(103")g ^l-SXIM^ ^¥ *fSEtg(180) a 4^71 4^^^ ?lEEiej(18GBNnfi4^7l 3911 srsg^(103') 
AfOIOfl 7H3qia SF^ $lEa2J(180)°Si;h?^S=IP-. ^AIS tim SfOI. ^71,aiiDlM a^(283)S 6|-^,7I0| 

M 2^(^i)'af!S^. ?|flim &f (ate^M 4: 2ia -;=' :.-■ ■; 

E I7LHn E 1^ £1521 Ill.-lll i.aib^SSS B S321 39i3 gA10llOO%i Jl^l^S NSBI ±:7}S\ 
39l5Sm!s iSSS(j7l-$l£r S^Era^ftOIEff. ' # , 

E 17^ ©iol-3;%Eai 7IBa00)bi-;^=§g5t(l68)e S«ora. ?S53%'S'^'(b)0li ^«S -4^7r2! 
#§ae,H168)g 39171SH1 TflOlM SaSK262)g ^-Sti ^71 S.^Eal 715(100)21 23 Oil Sl¥ 71101 
M E2eK169) a.*^ED^±^s^a ^«t.CK ^71 ^ OieOOl S^(a)21 4^71 S^E0^:^;3e^, 4^71 Sl^ 
TflOlM E25f(169), ^71 55#§3S|(168) a ^71 BfESI 71Et(100)]lh 4':7r.?eS|S S^(b)21 ^71 

s^E□^^i:^e^, ^71 si^ thoim sg^dfe) a ^7i biesi 7iekioo)# *rais laysioi &eso 7i 

5(100)21 ibSS^Ofl MSSSe ^Sm. 4f71 3811 §3e«162)S SSagSS a i7123O0AiE 
2S^21 Hanoi aOIUE^Sh7l *1SK}) 15.LHX1 35A2i: sfS .^IJBSSSSFS 201 bUTSlSia: 3911 4! 

^71 3913 g3S«166)S CVDd+aeros«) 40 LH5q 120A .^IS 20| biesiwHIJ. OlOlAI, «7| 

MSSJq g^Oll 135t# SIl^l iX^MS|H«10i:-)# StSSlli. ^71 ShEDh:i3ef# 39!7itfa. 

E 1@ S2ESra, ^71 iTJSEISKtODOl BHEfll 715(100)21 23O0 70O1M E25«170) 

30-B 



^ 2003-0 CDl 088 



E 191 g-^^FS, mm es^^ovo) si ^i-:?! :>floiE E2^^(i69)m mm mE\\dt\a 

^^m^ s^(b)^ m &ss^(203-)g ^h^xiM- tiioim s^(283)m ^^t-Cf. gioiai, 

^■^ati-iRill ^AlWiai" Ht-go^^ Ah;;?! ?-IEEFe!(183)M AfOlSJ Sll &^S^(103- Tilll g^M^Ti^ 
#(190) ^ TilOlE 2^(283) S^^ej §'gg^(203')0ii ;«;1!2 ^^#^^ir#(290) m SSuHl, ^ 

7;-fli ii mm 3^(i83)2j m^m m m^±Mo\M{}BS)m ^stra. ?jee^°!(183)^ tm^ 

?4EE^2](181)S! ?4EEF2](180)^S ^gEIH, ^^71 TflOlM S^(283m Sjsg 

mm 21^(280) s ^'■^ ?iioiE 2^(28i)s ^s^Q. -^^-i^i ^oiaioi s^(a)°j ^^±mu\ 
Ai(i86) s mm 2^(i83m ^^^^lo^AHg Ahgura ^oie m g^^Kies) s ?iii2 
§9s,>-(i64)g ^^"t^Li n mm s^dssw ^^^^sj m\ &«s^(103')s moiihi 

H13 gasf nH@(19B) S! ;RI12 g32MH@(194)0l ^^^Q. ^71 SZ^^^^j- Ea@(194)S 7[^7:!tE\7[ ^ 
SEIOl S-:?! TllOie 2^(183)°^ *^^^E1 Mg¥(191)M :?R3i:h. M2 M^(m 

S SohTggSOil oHS^ffl, -fe^71 $|EEfoi(183) §| ^71 m gSej- EHg(194) AfOIOil IJHXHS m 
IB§(196)S MSS^S^j-Oil ^HSt-i-Q. Etf, -fe^^l fll2 gSet IBS(194) S ^:?| fljl 

msg^(io3-) Aroiwi im^ m m^^^o^)^ Em^m^ ^stmK ^yi m\ 

^^>:iaiO|A|(186)S ^S*^ ^, S^(b)(HlA1 mm a^(283)2J ?f*o, ^2 

^(203-) LHOii m^mm ^a^ra fll3 g^g SfirS(292je ^St^a. □ SjIF, :>1I0IM !3^(283) 
g?^^ X-II2 SSS^(203') LH(HI OlSg^M srAf^(294)0| ^gSQ. ^71 SI3 M^g ^ir#(292)^ 
7\ M2 EHS(194)e S E^ ^(Hl ^S^- 4^ SiQ. 

OlCHl Q^fOI, -^I?! a OiEilOl g^(a) SI ^^-I?! ^^tlS S^(b)(Ht M2 ^^^IHIOI Ai(188)M Q 

^ siCK «I2 ^^^niio!Aj(i88)^ m o\m\ g^(a)DiiAi m m?^^ inig!(i96) si 

«|2^9^»- IiH@(194)£J m^m SH, ^^m^ S^(b)QllAl ^''^l «ll #^:6ffll01A1(146)M S~Q. 

01 -fe*-:?! sii. 7;-ii2 m^m m^mirn. 290)g *^>iitiioiAi(i46)M ^sti oi^oii sg^^ 
^ 2iD. Etr, ?3i3 ^^m nam^szy^ m2 ^^^iaioiAi(i48)m -s-sti $ mm s 

^(283) %^mSi M2 &gS^(203-)0fl ^^^^ 4^ 2iQ. 

E 20S E 1521 lll-III'M [CfEh ^t«S B ©S^ ?a2 ^AIWISJ^SOIIOII [&g dlS^^g MHEI 4^711 
^S^PI ^It^ E^^E0IC^. - 

E 20g ifStFS, B ^'SHJ 3914 ^AIW!^ m ^AI0112|- DftH^WS 

:7ia(S.A,STI;self aligned shallow trench technology)! Mg§l-01 ^rTJSEIHfg SSShQ. g^ TilOlM 
Eg^'-S ^S^fe B71|}]|-AI^ g-#t^ m 4'AI0112J ^^01121- g^^HlF. 01* gst^ SI2 ^A|M 

oiiAi gsti u^^^ ^oi atsofoi ei-Esi 7\B{m)s\ m oiaioi s^(a)2j ai &ss^(io3')m ymn 
*iEeFe!(i83) a ^eas s^(b)°i H12 sss^c203*)oii i»gEisi-(ior) ^^mji as 
a 71IGIM a^(283)e ^st«:K an, thoim g^(i83)2j s 4^^3M thoim 

>LHaSK182')?F □ ^gl 4^ 2fD. EAIS gOL ^:?| 94EEhe!(183)2F XIII &gS^(103') 
AWimi »ai Eiy>y-£FSj-(162), 3f^7^iS■#(194) S M^t?g35»-(i96a)0| ^HXiaCK ^yi Ely 

AHm^^(162), a-:?! 2uh7^1g#(194) S &^:?| MSS lS5V(i96a)s Ah:?] ^XhME|°t(101a) AFOIHJ Ml 

&«g^(i03') 6^(Hi ^ixit.cK M^s I92^(i96a)^ a^:?] o|C£^D|(l83)s^ xh7|§ieioi n ^n\ 

gxlti-CK g-:?! SeW§S(194)2J >i|0|E ^^(i83)oj ^wog^EI MB^ MS¥(191)M 

:?^2I:K g:?i ^oiaoi g^(a)2i g-:?i ^Ea°!(i83)2j ^« ai ai-^i 2ui-7^iss(i94)2j m§¥ g-^, 
g:?i ^strs g^(b)Hj 4^:71 tdoim 2^(283)2j ^^oii ;^iv^^^-^iniioiAi(i86):7F «gsp-. oion mi 
o\s mD\m\ g^(a)CHiAi an ^^^aioui si 4^:71 smsed 94)^ ^^g gn, ^'-i?! ? 

g^(b)WIA1 4^71 «|1 *^:^ilO|A|(l86)m H12 §^:i::iaiJD|Al(188)M □ 5t^^r4^E HQ. 

^^:7i ?-iHE^^(^83)M awi^j m\ &gg^(io3-) lhdii M^M^ir#(i90)oi «gEfoi sin, g^i tii 

OlM 3^(283) Z^mSi M2 SSg^(203') LHM HI2 M^#srAh#(290) S »I3 g^lShir#(292)^S 

gat*- u^£^ ^01 B-ggQii ejs^, s^rasasi ^fswEi;?^ ssaoi Jtii dim s ^21.^^0 s^ei m 

ga MM^M :?lSQ/0|.Qlj^fflEf,..ltJ-gE(defect density):?!- M^H^S^^ S! Ely 

WEI Etf TfloiM s^sj *»Hs^Ei eesQ. 3 la. gsugget a E^yt^t^s^2J :?hs»Ei2i 

ltf^^l(defeet^sJte)m Btfdl. SW^I S^A1§^-4^ Si^HS SEH"^|gO|| H|«F01 CO 

OlEf STil^gf t^^Al^ ^ SID, ... - / 

Etf, S l^gOti Cttsg, et^E|^.§2v,AfOim(operation cycle)ME|€aO| 7asra.S^S^§ MS * 

2AQ. ol(^^|,ae^□^, >iip|E s=o| sf^aii tH^^oi Eiy>+a|!ts^^a^$h& 201 sfssFCF. oioo c& 
^^7\ mm S! Mas. s«s^ atoim »as E^yi^s^9,^ asw&e s Msaaa 
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2. M \ %m aoiAi, 

g^tr 3. SI 1 t.KHl aoiAi, 

6^71 MSD§aeie ?floim s^2f 7j:?isieich mm mmtt ^m 5r= . 

^71 a©ws«2j 7101 E s^si ^ a thoie s^si g ^^m s= ai :i 
loiAigsi ^m at} sou g^th as ms^s umss iHisa:^^^. 

Bii ^taioiAi a mm Aroioj jhxhs mm mm i^u^ □ ssisfe 2# m 

^71 Tail :d:itfloiAi°i si^t^ a ^t^s ±mo\Mm a st!€F= 

s^tr 8. jai 1 tmi ^q\m. 

g^tr 9. SI 8*K)!il SIOIAI, 

6^71 PIIOIM S^2J ^t^s a= ?S1 ^OIAIM □ autra, ai :iBIO|A|= MS 
g^t^ 10. »l 9t.H)1l ^0\M. 

ssw§#2j 4^:71 mm s^si ^ a tiioie a=o, ^ii. ^« i 

g^tm. Bl 9 *^0^| SiOIAI, 

^71 7II0IM 2^ a «ii ±Mo\M Mom mus mm mm iraem □ 29 ^ 
sss bis&a DiiaEi:4:». 

gq»tr 12. SI 9*w 2^o^Al, 

4^71 SII ii:ffllO|A|2| 21^^, S7I gSUgS5|2J a 4^7! aSW&s2| 32 * 

g^ 13. e^£a7i5f2i ifcss^oo asaoi ssoie thtosi' ssss«§ t!-§*h= ^4=?H2i g^!!t.^ i 

^7! s«s^ a n: i' son as*? ^71 ii;»eae}§s,5!hS7as^ mm 's^: a 

^71 7II0IM a^ a 5^oie"^7i sss9| AHJiiHi Jt^is 4#a HHi*aef.^asras# a ssgaa 
stmra, ^q\s. ^71 asras#s ^71 4:^«ai5^]2i^.g^t^ «tfa coa^saoi ^^7| tiioie 
a^°i ^^og^H 

g^ »; «| 13^'^OIAi; "r "^^q;"- 'v^^;-- ■ ■ 

^71 TOPli a^^.r^i-- " ^ •■ ■ • ■ 

^71 sis2? _a"^7rlss7c^ tr 

^71 Tilfalk a€ a ^7! #«sef AfOKHi 7H3«S! «F^"^^bfi a^# 5i«ra,^7i Eiai*asj;, 

^71 aS.I7EI§#.'^^7l gSU§3e.^ a S-71 S^V 7flOIM ,a^S-AIS'OISt.K^7| iWMEjStg AK)|2| 
^7! §«S^ 4KHI »3||S ai#a 3i# ^gog ^^^^ biflgrs MSEIitW. - 

g^ 15, «l 13th(HI 210IAI. ;> 

^71 asws# a 4^71 Mss^aets ^71 mm a^if satj stfM tm agaoi ^7i s«s 
^ a ^7! iWMaeieei ^^m ?m7i^^ as ^gss fh£ ui«Bfi -piiHE)4is7i. A:- ;>;.;:p^^^^^ 

g:?&1G. Sl.l3t.HHI2iO|A|. ' \ .y 1: 

4^71 MSg ggsfS ^71 TilOlE g=]l^ W7IS1EI0I ^71 TflOlM g=]ij g^t^ ^S 2# ^9 

g^ir 17. fli 16^^^HI sioiaj, 
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18. ^ IVtfOll aoiAi, 

m diMoiAi s! nom moim aixia tioim ?h9 d+s^s^g □ a^jshs ^ 

19. 17»MHI aOIAI, 

sq»«2D. ;9 I3t^o^l sioiAi, 

S5ra§s2^ 311 m^2.s. ti^ uimrn^ wz5]±n. 

mm 2^21 3311 ^lOIAiM Q StJ^KI, 4^71 Sll §^ :i:]aiO|Al£ SS 

3?^ 22. 21 tHHI SiOlAI, 

4'7i 7II0IM a^ 31 m^ ±mo\m Mom Tans mm ?hs tm^s a smy^ m 

S=?^ 23. ;q 21 t.HHI 510\M. 

^ ibioiAjM □ 5S!«i= 2is ^s^s sh= um&s IHiaE|:i:^. 

S=f& 24. ^ OIEIIOI S ?Ss|S gSiS Umsr^ IHaEI:j^XKHI ssoiai, 

e^Eg!7l^°^ :i§s^(w «seioi ^71 s oieboi gsj s ^^i stasis 321 mon zr^t ai s«sei 

S 1112 S^S^M ri:»gas«; 

^71 SI2 SSSejg 7^SX|SS TflOlM S^; 

4^:71 ai2 &SS^ S! TflOIM AIOIOII JHTSi! 71I0IE gga^; 

9jE£he!SM g^tm msi a&Eioi 4^71 ^laeiaMsj if son sr= ^s^s 

m= umms DuaaiXh. 

g^«f25. Till 24t^01l SiOIAI, 

3911 SSSei a a Sf SOU SlSt^ ibWSEienei 3^SX|^^ ^ *IE&oi; S 

4^7! ?aii mss^ 'S! ^¥ *iEae! Aioioa ^Hxiia' si¥ ?iEEheis atj^ra/ 4^:71 sjg^gst g 

4^71 5>¥ $ia,Ef2i^ 4^?l :i»MS|9fe AK)|2| 4^71 «|1 &SS^ 4^0il 
Sh^ dm^^s wiaEiiXh . 

2Bi.. 25'&(HI SiOlAI. "t^ i"^^- 

3912 S«g?? .S: OI2^.2!St^^W:t^aeio|^ :JS;g3S.^^71IG|e s=; a-s 

D|iaEl4:X^. ■:. " ? •■ • • ■■■^i^^-^p ■ - ^gr -;; ■. „.■- ; 

g^ 28, . 391.24 tHW .atMAI, 4}. ' . I^: > 

Msssasfs n 9\n sisa^^i *i=Eie!a» wisiaoi ^t^?! ^lEEjam sbsh ^m ?t^ 

S^traO. SI 29tf0il SICHAI, 
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^^31. SI 24t^0fl.2{OIAl, 

§gtf ^= 3i# ^S£s uiti^^g DiiaEi;iXF. 

33. SI 32 tHHI SiOIAI . 

SI1 ibioiAisj 21=^, fe^7i Msuisejoj ^« s ^^71 a6W&s2i ii= SI2 m 

S^34. HI 24tJ0fl 210IAI, 

a-^i TilOIM ?f soil M2 SSS^OII «5S ^2>:/Hai2] s^^s □ st^s^^, ^ 

71 i£i:/EEoe! ^QP ^gss bifia^s Dnea^rw. 

S^S 35. ay^n7\B 4KHI ««tKI. #71 ajS^Se^a Sit IHTa 393 ^^^m fmS. 

^mM9\Q^ 

Af7| §sige^°J 7hSX|s^ TIIOIM S^g SaSj-^ 37(1; S 

ssOiE 4^7! SI3 §S5{- g 4^:7| Si2 ISei-g lEiathOI ^i-?! TflOIS 3= g ^7! SI1 §Set MOIOfl 



uifiE^s oiiaEiiXh°j si5&g. 

gqitf 36. HI 35t.HHl aOIAI, 

4^71 ail a SI3 gge^s ^El=A^2^5{•oe ^ssm, #7i si2 ggej-s ^El5ss^e^os s«o^= a 
g ^gss bi^i^'^ [ni2di:iW2j 

m=?^ 37. SI 35*^011 sioi/y, 

#71 Sth^SS 5! #71 SSUSS^,^ tiSty^ B'J%= 

#71 TilOlM i^sj- □^>:3S AfSSK)! #71 S13 SSan ^s|2J«KM #71 7JI0IM S^jU- W7ISSa 

#71 7II0IM S^°| S! #71 gSmS^°l ^^Ot SI1 ^'^ >J0OIAig B7I: 3! 

#71 7II0IE 2= S! #71 SI1 :i;jHIOIAig ^^ra^:i:3S Aj-gSKM #71 S12 SSSfg i^2{*HM #71 

TilOlM s^sD ^g S5W§#s s«5^^ btiim sEtfshs 2g ^sss sh= umg-a 
Dilseiiwsj si^s-s. 

m^^X. SI 37 tfOII. SIOIAI, f 

#71 S11 iiiiHioiAig t^«*^7l son #7r?iioiM s^si sjoie #oii 7II0IM ?HSifaem ^ 

3?tr39. SI 37*^01! SiOIAi. • ^ - 

#71 m-m^ ^IE||0|AI°| £l^tq-% #71 S^7a^#2| #0II'SI2««^ :±:aOIA|g €#Sf^ 

gqtUg,^ SI 35*J(HI^ 2i0|>^,. . , ' - ; ^ .^i' * " ^ ' 

#71 st^'ss a #7r^kas3efg sfs^^ f -y^. - •* _ ; 




21 SIS&a. .■ •• ■)•. •- ^ 

g^4l'. 3i 40t^lHl SiOiAl, ^, , ■ ' ' . 

#71 391 ^lOIAIS-^SoPI son #71 ?flb|M S^Sl S{d|i£ #00 TgOl'k THl^i^sm ^ 
«Shfe Q 5tJ«fe 311 m^2.S. Sfe Hm©« IHiaai»S| 39S»a. 

3:7^42. HI 40^KHI 2J0IAI, 

#71 Hil :±:1I0IA|21 Sl^tq, #7r§S3S25iSl 3! #71 #Ofl SI2 

^BoiAis €#«h^ BTfls Q 21S sh= ui$tsrs Doaa^nsi si2€;^. 

43. a.i-asii7issi :±;§se?ofl m«se?g tmtY^ iixhsas,'- a biche #71 &#a2i #fHi 
*rais sjga Hii SI3 sssfos qi^a si#l3e^g s«s^= 9?ii; 
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44, HI 43*^(HI SJOiAl, 
AS. HI 43*^011 aCHM, 

tyif. jfloiM Essf, ^71 m aasf. H12 asst. ^71 m\ ass^ a ^71 ^ssiymm a 
iiEiymoi $71 msLn7\B^ s^s^s mshxi s^s bts; 

4'-:7i s^s tH?= :4:7:FMas{-# ^«5^^ btii; 

iWSEie^g iy-^ lH^sSI SaCHl TflOjE ESSfg ^g©!-^ 3711; a 

HI a ±»MEi9j£i :7hS7a== $¥ mm i2^m t^sti-if eAion $:?i mm 
um^^s [HieEiixi-°j Jiii^a^s. 

g^«r46. :gi 43*HHI SJOiAl, 
S:?eM7. XII 43tWI 2J01AI, 

$71 ssFTag-s a $71 Msu^a^i-s ^ssh^ btii^ 

$7! 71I0IM S^S ai^RS. ArgSKM $71 «I3 asetg iis^^ra $71 TIIOIM 2^2} W7ISia 

Msuaa2j-§ ^sm^ bth; 

$71 ?iiois s^£i- =^ a $71 Msuiaetsi *^oii Jan =^ ^aaiQiAiM s«shs a 

$7! 71I0IE S= a $:?! M\ ^lOIAlM i{2H]h>;3S AhSSW $7! III2 aasfg ilSiSfOl $71 

7II01M £!^MQ as m^^ciirss t^ssf= eTtis £«t«^ 2!S ^m2.s. ty^ uma's 

$71 at iilflOIAIS S««^7I SOfl $71 PIOIM 2{01E $Ofl ?ilOie JHii+aSfg s 

$e^£ □ 5t.»*f= as ^s^s *fe umB-simiaEi^ixra ai5&a. 

$71, ai ^ilBlOIAISI a^t^ a $7! S«raSS.2J..S|B!..$0il 3912 ^*fl^i]alPAtP 9705 
S^SD. .,:»:^43t^(HI aCHAI, ' > } ■ :: ■ U . ' 

$71 2Sh7as^ a $71 Ms?iaa#i s«5h= 9?ii= : ■- 
$71 m\w a^£l ^*^oii m ^t%r^aiqi-AiM sts; a 

$71 7IDIM a $71 BI1 *^^iD0|AIM'<t!2fOhdi3S A«SK» $7|ra3 gas^ S| $71-32 S 

aefg a^sjss 4|2tsioi. $71 :iaoiAi2) oraioii S9¥g Msgaae^ s $7i gs. 
uaa^'2^ 7}7isg@ a$F:q§.'#5:%!S6h= B:iiig 2<g m^s.^ tv= um^'s dasei^t^ 

»1 50t.KHI SiOIAl, ■. r ■ 

$71 Sli §^ :*:ltll01AlM^S§h71^0ii $71 TllOli SSfei »01E $011 780IS JiHSdSjerg « 
$6h= BTDg □ 2g ^g£S oh= UmS'S Dil2El:d:W2| 7ai2»S. 

S^SZ. Hi 50tf0« SiCHAI. 

$71 ;ai ^BoiAisi a^t^. $7i gsnaa^isj a $7i «^ $og H12 
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e^£ai7is-2i 4:gg^ofl m o\m\ s ^^atie lhwi flii ^ss^ s M2 §• 

SJ01E 4^71 Xfl3 ISef S! ^i-^l m igeig lEiyS|-01 fe^PI 7311 ISe^ g 4^7| $1=E|-2!1 AfOIOll 
3?«r54. »l 53tHHI SiOIAI, 

6f7| 7311 S 7iS3 g35fS ^EI5iimSg tl^SHl. ^71 fll2 ^Sefg ^ElffSSaroS «So^= 2i 
S ^gos bifida IHiaE|4:WS| ligfg. 

±7ms^. sjsggsf, mm aaet, 4^71 «i=sieiM a mm m^m 

$71 ill oieyoi 3^ lhsj 4*^71 gj-ssfl^iB ^ d^i^^s s<sijs»§ btii; 
4^71 ^ssis LHsi 4'-7i &Ea7i5h mm m^^m tjsst^ 

71 € oiEfloi 354 a 4^7l ?^£i£ s^i uiofl m a »i2 sss^s ^^§st= msaxi ssis 

^71 MaXI Sejg jEe°^ :4:XFSS|5fS SS8^& 

^714^^ ?ilOIM E2Sf^¥ 71I0IM ESej 7hSX|s= ^4:?H5J ?-IHEFeJS S 4^71 fll2 #^3 

gSS^SJ 7^S7as^ 4^¥ $IEE^eJ2^ 4^7| ^¥ $l=E^o! a 4f7l Sll #«S^ AIOKHI 

?iESfe!±s ^sEiHv •4'-7i mm s^s 4'^7i 7312 sss^ej 4'-¥e 71-^732^ tjoim 
i5^2K ^71 4^¥ TiioiM a ^71 fli2 s-gg^ Afoioii 7H7ais SF¥ mm a^2S q?SEI= 31 

SB. fli 53tM)il SlOiAI. 

4^71 iXhSEier, 4^71 SjslSef- ^71 mm aS9|, 4^71 ^EEfeiM a 4^71 TflOlM 3=g «ssh 

4^71 &EiB7is2i issesQj Jix^sae^s sssra 6^71 SI oiaoi gsj a.6r7i^aas s^ mon 

2^2t 3911 a SI2 S«sai#-^frSoF= 970; f " - 

^71 ihXfgEISfS 12Fg2|' ^71 M CHEflOi ge? LHOII ^BjSjog LH7q -'«13 gge^g »aiS 

3711; r; : .• ..• . , . 

^71 3ffl2 aSSSI ^ 7lb|%>S3Sfg S«; ^ - 

4'-7| 7311 LHXI a3.a35,•■2^-4!^:7| ;7J0|E ISem ll^s2^ SSOfl 97fl;^ 

4^71 ESSfg laaSKM 4'^7I «|1 ^SSS^M 7heX|s^ *l=Et2Jg a ^71 SI2 SSS^g 7I-SX13 
^ 7I0IM jS^m ^&t\^ B71IM £tt«h= SIS^^H^ Um^S DHaEJ^SI 731^^'^. 

; a 53*^011 Mas. V . ■;' . Z^-' ~ j - -v- - - if 

^71 3§WirS a 4^71 MSSissfg SSSI-^ BTJ^ 

^71 $l=Efe!Se DF^-HS AfgSHM ^71 7313 §35}^ &jZ}SKD1 4'^7I $IHEf2!g2h XF7IS1S! 

4'7i $iEE^&i.m2i ^^m ^y&yi s^usa^fssj ^^g2f-ofgBi'4^7i 7II0IM 2^21.^^011 ;gii m 

4^71 flHE^ojS a ^71 mi «^ ^BOIAIS ^zrai^3£ MmtKX MZ SS^rS ^?i«KIi ^71 

Eli»2| Bl^gfS. 

g^SBB. «1 57S,H)I1 SlOiAl, 

^71 7911 4^ ^BOIAIS €€^71 SOt ^71 ^tES^gS] £Sg S $71 TflOlM S^Si £9 ^ 711 
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mm a m iioiAig ois^a q[^bs. MBtm w sss^iw g^g 

?JEa°!M S 4^:'! TflOlM OlS^a OFi!:aS MgeW ^71 Bit g »I2 aSS^M g^g 

m oiaioi LH2J ^71 ;ai ^iiioiAisj §« 4^:'i 26h7a&=£j m^^y o^m^^ ^i^i 

SS^ LH°1 ^3'! sir ilillOIAdSJ 21=^(HI «|2 iiiilOI/J€ B?a# □ 5tl«^ 

S^tr 62. »1 61 tfOii aoiAi, 

&71 mm s^. m\ ±mo\M s mz :i:itiioiAie ois^^s Dy±Rs. A\mtm ^ 

sgos Ulfjg-S (HI2Eli73-2J 

4^:?! $iEEras a ^iji JioiM s^b ois^a n[:i^3s. /igsra ^:7i sii s siz sss^oa gsg 
4^71 ?iEEfe!m. 4^:71 7I10IM a^ a 4^71 sii ^iiioiAim ois2fa AhgoKH ^rJi sii 

€^^^65. SI 53?^pil aOIAI, 

4'7I a«t^S# 3 ^7! gSUSSSS^g ijSSh^ BTtt^ 

^7! $|Ea2!M2J =^ a JflOjE a=oj ^tqog :iHIO|A|g ««o^= a" 

4'7I $IEEf2lg, ^71 7II0IS ^= a $7| Sil :d^mOIAie ^2.'0h:£:HS AMehOI ^7! SI3 

s[ a ^71 SI2 saefg s^ajos ^7! SI1 :iiaoiAi2i oranw gg^g gsss 
aer a &7i gsag3Hf3iKW7isia->ssF7asgs B7ii# atmfe Ss ^s°s ui 

:||&S OilSEIitWSJ^SI^&B. . • 

3^66. SI BBSM'SlOlAi/ i. , 

^71 SI1 «^ ^li0.i^5 «jSS^7| aOffV^7| 7||0|M'a^2| £?'a'&7|^EEfejgsj SSg ^ 71 
DIM ?Hiltf3|5f£ B7tm □ StitH^ SIS ^S^S S^^ Uifif^ [HIS£|:di:^H| Sl^Sf^. 

€?S-67. SI 65 M:S10J Al > ■... ; ■-:; ie • ^ \ ... i 

sii i^iioiAig ^m; ■ " ■ ' 

^71 $|EEfe!g a ^71 TIIOIM S S7| Sil iilflOIAIg OiS^S m^3.S. A^g5^□l ^71 

uma^s miEEiiLwsi si2£&a. 

fS^a. Si 67t,HHI SiWAI, 

^71 Sll :d:I10|Aig ^«S|-7| StHI, 

4'7| $|E£F°ig a 4'7I TUOIM S^s Ol^^Si m±5S. AfSSK)) ^7! Sil a SI2 ITSS^CH! g^g 

g ^gShOl Til^E ^2:6:/EE0SJ SStg BTflg Q Sti«f= 2>g «F= UmST^ 01 

m=fsm. SI 65t^oii sioiAi, 

^71 a OiaiOi LH2J 4^71 Sll i^llOIAISl 21=^, ^71 S^TslSeSI <3> ^71 gsgg 

gsfSJ omi\ 4'7| ^^HS LH21 4^71 Sll :6]aOIA|°l Sl^^Ofl SI2 >dB|0|AIS 
BTllg □ 5t!eh= 21S UI^ISTS DIIEBi^;^°J SlSS.'a. 
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mm m^. m ^m\M S! &7\ m iiaoiAiM ois^a D^i^^s Mmtnn ^ 



^^iJi m ^jtoowg «s^i-7i son. 



9iBSi<sim. mm a ai ^^ioiaim ois^s Dt:ii3s Afssioi m 




13 



r— I' 



I 



11 



11 



30-14 



^2003-0001088 




(Sea 7I«) 

30 




30-15 



^2003-0001088 



£05 




30-16 



^2003-0001088 




30-17 



^2003-0001088 




30-18 



^2003-0001088 

i 



3 S^SS^ 




S 2 



30-19 



^2003-0001088 



8 2S2»g 




30-21 



